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The present invention relates to a process for preparing a 1 -substituted 5- 
hydroxymethylimidazole of the formula: 



10 or diarylmethyl, and preferably, C M aIkyl, hydroxyC M alkyl, allyl, benzyl, substituted 
benzyl such as halogen-substituted benzyl or 3,4-dioxymethylenebenzyl, or 2-aiylmethyl. 

More specifically, the present invention relates to a process for preparing 
compound of the above formula (1) from a 1-substituted 2-mercapto-5- 
hydroxymethylimidazole of the formula: 



R 




, wherein 

R represents alkyl, hydroxyalkyl, allyl, or substituted or unsubstituted arylmethyl 



, wherein R is as defined above, which is prepared by reacting 1,3- 




15 



dihydroxyacetone dimer of the formula: 




HO 



OH 



(3) 



, with an acid addition salt of amine of the formula: 



20 



RNH 2 (4) 

, wherein R is as defined above, and 
thiocyanate of the formula: 
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M-SCN (5) 

, wherein M represents alkali metal, in the presence of a transition metal catalyst 
such as tungstic acid, etc. and an oxidizing agent. 



BACKGROUND ART 

The 1 -substituted 5-hydroxymethyl imidazole of the formula (1) and its 
intermediate, i.e. 1 -substituted 2-mercapto-5-hydroxymethylimidazole of the formula (2) 
are key intermediates known to be useful for preparing various anticancer agents under 
development, especially, farnesyl transferase inhibitors[J. S. Ko, et al., PCT WO99/05 1 17 
Al 19990204, pl29]. 

Various processes for the preparation of the compound of the formula (2) have 
already been known in the literature. For example, according to the process disclosed in 
EP146228B1, 1985, the 1 -substituted 2-mercapto-5-hydroxymethylimidazole is obtained 
in the yield of 68.2% as a pale brown powder by reacting 1,3-dihydroxyacetone dimer of 
the formula: 




(3) 



, as the starting material, with amine of the formula: 
RNH 2 (4) 

, wherein R represents alkyl, allyl, arylmethyl or diarylmethyl, and 
thiocyanate of the formula: 
M-SCN (5) 

, wherein M represents potassium, 

in the mixture of an organic acid and a lower alcohol solvent. 

However, under the above reaction conditions, there are some problems associated 
with the isolation of the product in good purity since an unidentified black tar is formed as 
a by-product and turned out to be difficult to purify. 
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For preparing compound of the formula (1) from compound of the formula (2), the 
known process, an oxidative desulfurization is conventionally performed by warming 
compound of the formula (2) in the presence of concentrated nitric acid, with or without 
the catalytic amount of nitrite[R. G. Jones, J. Amer. Chem. Soc, 1949, 71, 383]. This 
5 method is useful in the laboratory scale preparation. However, this process has some 
problems associated with safety in the industrial scale. These are evolution of 
environmentally toxic nitrogen oxide gas and difficult control of the reaction. In addition, 
if the compound of the formula (2) has an aromatic functionality, electrophilic aromatic 
nitration reaction on the aromatic ring is accompanied as a side reaction. 



The present inventors performed extensive studies to develop a novel process for 
the preparation of a 1 -substituted 5-hydroxymethylimidazole and its intermediate, a 1- 

15 substituted 2-mercapto-5-hydroxymethylimidazole. As a result, they have identified that 
the problems of the previous process for preparing compound of the formula (2) could be 
removed by replacing amine by its acid addition salt. That is, if the acid addition salt of 
amine such as ammonium chloride is used, the formation of the colored by-products are 
eradicated completely. Therefore, the desired compound, compound of the formula (2) , 

20 can be obtained in high purity and yield. 

In addition, since there are few practical examples of oxidative cleavage of thiol 
group, which allows to prepare compound of the formula (1) from compound of the 
formula (2), the present inventors made a research to develop a new process which could 
be viable in the industrial scale. Finally, they have identified that the desired imidazole 

25 derivative can be obtained in high purity under safe and environmentally benign reaction 
conditions by employing a transition metal catalyst and an oxidizing agent such as 
hydrogen peroxide and thus, completed the present invention. 
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DISCLOSURE OF THE INVENTION 



WO 01/17974 



PCT/KROO/01016 



4 

DETAILED DESCRIPTION OF THE INVENTION 



Therefore, an object of the present invention is to provide a new process for the 
preparation of a 1-substituted 5-hydroxymethylimidazole of the formula (1) from ]- 
substituted 2-mercapto-5-hydroxymethyl imidazole of the formula (2). 

The present invention relates to a process for preparing 1-substituted 5- 
hydroxymethylimidazole of the formula: 

i N jT 0H m 

, wherein R represents alky], hydroxyalkyl, allyl, or substituted or unsubstituted 
arylmethyl or diarylmethyl, and preferably, C M alkyl, hydroxyC^alkyl, allyl, benzyl, 
substituted benzyl such as halogen-substituted benzyl or 3,4-dioxymethylenebenzyl, or 2- 
arylmethyl, 

comprising the steps of reacting 1,3-dihydroxyacetone dimer of the formula: 




, with an acid addition salt of amine of the formula: 
RNH 2 (4) 

, wherein R is as defined above, and thiocyanate of the formula: 
M-SCN (5) 

, wherein M represents alkali metal, in the presence of an acid catalyst in a lower 
alcohol solvent to prepare a 1-substituted 2-mercapto-5-hydroxymethylimidazole of the 
formula: 

R 

HS~<\ J (2) 
, wherein R is as defined above, and, 
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reacting the compound of the formula (2) in the presence of a transition metal 
catalyst and an oxidizing agent in a solvent. 

As for the substituent "R M , however, any conventional substituents other than those 
5 as mentioned above may be applied without any explicit indication. 

The term "alkyl" as used herein includes straight or branched chain alkyl. 

The preparation process according to the present invention comprises 2 steps. 
The first step is that a 1 -substituted 2-mercapto-5-hydroxymethyIimidazole of the formula 
(2) is prepared by reacting 1,3-dihydroxyacetone dimer of the formula (3) with an acid 
JO addition salt of amine of the formula (4) and thiocyanate of the formula (5). The second 
step is that a 1 -substituted 5-hydroxymethylirnidazole of the formula (1) is prepared from 
the above compound of the formula (2) via oxidative desulfurization. 

Therefore, the present invention relates to a process for preparing a 1-substituted 
5-hydroxymethylimidazole of the formula: 




15 



, wherein R is as defined above, 



by the reaction of compound of the formula: 
R 




, wherein R is as defined above, 

in the presence of a transition metal catalyst and an oxidizing agent in a solvent. 



20 



Hereinafter, each step of the present process will be explained in detail. 



In Step 1, a 1-substituted 2-mercapto-5-hydroxymethylimidazole of the formula : 



10 
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R 

HS ~<\T 




(2) 

, wherein R is as defined above, 



is prepared by reacting 1,3-dihydroxyacetone dimer of the formula: 

HO r><> 

, with an acid addition salt of amine of the formula: 
RNH 2 (4) 

, wherein R is as defined above, and 
thiocyanate of the formula: 
M-SCN (5) 

, wherein M is as defined above, 

in the presence of an acid catalyst in a lower alcohol solvent. 

The above reaction is depicted in the following Reaction Scheme (1): 



HO ^^0H acid Ry 




9 + Edition + M _ SCN acid , HS > N V^OH 

HO °X S3lt ° f N 

^^OH RNH,. 



, wherein M and R are each as defined above. 




(2) 



I 5 The formation mechanism of imidazole compound of the formula (2) is depicted 

below(vide infra). Iminium intermediate is formed from dihydroxyacetone and amine, 
and tautomerized to a -aminoaldehyde intermediate, which reacts with thiocyanate to give 
urea intermediate. Intramolecular cyclization and dehydration should afford compound 
of the formula (2). 
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Reaction Scheme (2) 
-\.OH 
r^O RNH 



HO 



HO^^ 



OH 



V N 

H0 S 



OH 



HO^A 



SH 



K ^N NH 



HN 

f { cyclization § 



CHO 



HO 



HO-/ OH 



CHO 



In the above reaction scheme, R is as defined above. 



Since it is assumed that impurity material should be formed by the reaction of 
reactive a -aminoaldehyde intermediate and excessive amine, control of the concentration 
of free amine in a suitable level is thought to be the key factor for clean reaction. 
Therefore, in the present invention, the problems of the previous method are removed by 
lowering the concentration of free amine by the employment of an acid addition salt of 
amine. 



More specifically, to prepare a 1 -substituted 2-mercapto-5- 
hydroxymethylimidazole of the formula (2), 1,3-dihydroxyacetone dimer of the formula 
(3), an acid addition salt of amine of the formula (4) and thiocyanate of the formula (5) are 
mixed in a mixture of lower alcohol and organic acid. 

In the above reaction, the molar ratio of the 1,3-dihydroxyacetone dimer of the 
formula (3) to the acid addition salt of amine of the formula (4) is 0.5-2:1, preferably, 1 
~ 1.5:1. The molar ratio of the thiocyanate of the formula (5) to the acid addition salt of 
amine of the formula (4) is 1-3:1, preferably, 1-2:1. 

As the acid addition salt of amine of the formula (4) in the above reaction, 
ammonium halide is preferable and ammonium chloride is most preferable. In addition, 
as thiocyanate of the formula (5), potassium thiocyanate is preferable. 

The acid addition salt of amine of the formula (4) in the above reaction may be 
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commercially available or prepared with ease according to the known procedure. In some 
cases, it can be prepared by introducing hydrohalogen gas into amine in an equimolar 
amount. 

As the reaction solvent, straight or branched chain lower alcohol having from 1 to 
4 carbon atom(s), or a mixture thereof is preferable. More preferably, iso-propanol or n- 
butanol may be used. 

As the reaction catalyst, acetic acid, propionic acid or any other conventional 
organic acids may be used preferably. 

The reaction temperature may be 10 to 100 °C, preferably 20 to 80 °C. 

In Step 2, a 1 -substituted 5-hydroxymethylimidazole of the formula: 

iiT OH m 

N 

, wherein R is as defined above, 

is prepared by reacting a 1 -substituted 2-mercapto-5- hydroxymethylimidazole of 
the formula: 

R 



HS ~4 J 

Kl 1 



(2) 

N 

, wherein R is as defined above, 

in the presence of a transition metal catalyst and an oxidizing agent such as 
hydrogen peroxide, etc. in a solvent. 

The above reaction step is explained more specifically as follows. 

A 1 -substituted 2-mercapto-5-hydroxymethylimidazole of the formula (2) is 
reacted in the presence of oxidizing agent and the catalytic amount of transition metal in 
water, any other aqueous solvent or a mixture thereof at room temperature or the elevated 
temperature. In accordance with the above process, the 1 -substituted 2-mercapto-5- 
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hydroxy -methylimidazole can be converted into a 1 -substituted 5-hydroxymethyl - 
imidazole of the formula (1) with ease. 

As the catalyst to be used in the above step, several transition metals with 
5 oxidizing ability such as vanadium, chromium, molybdenum, manganese, tungsten, 
rhenium, ruthenium, osmium, etc. may be used. Among them, rhenium, ruthenium, 
osmium, etc. have a drawback due to their high cost, and vanadium, chromium, manganese, 
tungsten, etc. are preferable because of their relatively low cost. More preferable is 
tungstic acid (H 2 W0 4 ), vanadium pentoxide (V 2 0 5 ) or vanadyl sulfate (VOS0 4 ). The 
10 molar ratio of the transition metal catalyst such as tungstic acid (H 2 W0 4 ), vanadium 
pentoxide (V,0 5 ) or vanadyl sulfate (VOS0 4 ) to the compound of the formula (2) is 
generally 0.001 -0.2:1, preferably 0.001 -0.02:1. 

As the useful oxidizing agent in the present invention, hydrogen peroxide, alkyl 
hydrogen peroxide(such as t-butyl hydrogen peroxide etc.) or alkaline hypochlorite 
15 (sodium or calcium salt) is preferable. More preferable is 10-30% hydrogen peroxide. 
They are used in an amount of 3 to 10 molar equivalents with respect to compound of the 
formula (1). 

As the reaction solvent, water or any other aqueous solvent, preferably, lower 
alcohol or a mixture thereof may be used. The most preferable is water, methanol, 
20 ethanol or a mixture thereof 

The reaction temperature may be 20 to 100 °C, preferably 40 to 70 t, more 
preferably 50 to 70 °C. Generally, the reaction is performed until a 1 -substituted 2- 
mercapto-5-hydroxymethylimidazole of the formula (2) is completely converted ijito a 1- 
substituted 5-hydroxymethylimidazole of the formula (1), preferably, for 2 to 6 hours. 



Upon the completion of the reaction, the reaction mixture may be simply 
neutralized and then, the resulting solid may be filtered. Alternatively, the reaction 
mixture may be extracted with a suitable solvent such as dichloromethane or chloroform 
and if necessary, further purified by treatment with a suitable solvent such as n-hexane or 



25 



30 isopropyl ether. 



Accordingly, the desired compound, i.e., 1 -substituted 5- 
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hydroxymethylimidazole of the formula (1) may be easily recovered from the reaction 
mixture in high purity. 

This invention will be better understood from the following examples. 
However, one skilled in the art will readily appreciate the specific materials and results 
described are merely illustrative of, and are not intended to, nor should be intended to, 
limit the invention as described more fully in the claims which follow thereafter. 

<Step 1: Synthesis of a 1-substituted 2-mercapto-5-hydroxy methyl -imidazolo 

Example 1: Synthesis of l-benzyl-2-mercapto-5-hydroxymethylimidazole 

Benzylammonium chloride( 14 36 g, 0.1 mol) and 1,3-dihydroxyacetone dimer(18 
g, 0.1 mol) were suspended in 100 mi of isopropanol and then, potassium 
thiocyanate(14.6 g, 0.15 mol) was added thereto. To the above suspension was added 
dropwise acetic acid(19.22 g, 0.32 mol) and the mixture was stirred at room temperature 
for 24 hours. To the above mixture was added 50 ml of distilled water. The whole 
mixture was further stirred for 30 minutes, filtered and washed twice with 50 mH of 
distilled water and 50 mi of isopropyl ether, respectively, to obtain a white solid powder. 
The obtained powder was dried for 3 hours to give 20.4 g(Yield 92.6%) of l-benzyl-2- 
mercapto-5-hydroxymethylimidazole. 

'H NMR(500MHz, DMSO-d 6 ) 6 12.15(1H. s), 7.32(2H, t, J=7.3Hz), 7.26(1H, d, 
J=7.3Hz), 7.24(2H, t, J=7.3Hz), 6.85(1H, s), 5.32(2H, s), 5.25(1H, s), 4. 14(2H, d, J=5Hz) 
HPLC: 99.6% 

Example 2: Synthesis of l-ethyl-2-mercapto-5-hydroxymethyIimidazole 

Ethylammonium chloride(8.16 g, 0.1 mol) and 1,3-dihydroxyacetone dimer(l 8 g, 
0.1 mol) were suspended in 70 mi of isopropanol and then, potassium thiocyanate(I4. <5 g, 
0.15 mol) was added thereto. To the above suspension was added dropwise acetic 
acid(19.22 g, 0.32 mol) and the mixture was stirred at room temperature for 24 hours. To 
the above reaction solution was added 50 ml of distilled water. The whole mixture was 
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further stirred for 30 minutes, filtered and washed twice with 50 mi of distilled water and 
50 in? of isopropyl ether, respectively, to obtain a white solid powder. The obtained 
powder was dried for 3 hours to give 12.8 g(Yield 81.0%) of l-ethyl-2-mercapto-5- 
hydroxymethylimidazole. 

'H NMR(500MHz, DMSO-d 6 ) 6 11.94(1H, s) 6.78(1H, s) 5.20(1H, s, -OH) 
4.33(2H, s) 4.00(2H, q, J=7.2Hz) 1.21(3H, t, J=7 2Hz) 

HPLC: 99.1% 

Examples 3 — 5: Synthesis of 2-mercaptoimidazole derivatives 

Several 2-mercaptoimidazole derivatives were synthesized according to the 
substantially same procedure as Example 1. The results were shown in the following 
Table 1. 



Table 1: 2-mercaptoimidazole derivatives 



Ex. 
No. 


R 


Reaction 
Time 


Yield 


'HNMR 


3 




15 


91% 


12.18(1H, s) 7.51(2H, d, J=8.7Hz) 
7.20(2H, d, J=8.7Hz) 6.86(1H, s) 
5.28(2H, s and lH;-OH) 5.16(2H, 
d, J=3.7Hz) 


4 






15 


88% 


12.20(1H, s) 7.45(1H, d, J=7.8Hz) 
7.44(1H, s) 7.29(1H, t, J=7.8Hz) 
7.22(1H, d, J=7.8Hz) 6.88(1H, s) 
5.81(2H, sand 1H, s, -OH) 
4.17(2H, s) 


5 




0 


22 


96% 


12.16(1H, s)6.89(lH, d, J=1.8Hz) 
6.85(1H, d, J=7.8Hz) 6.83(1H, s) 
6.75(1H, dd, Jl=7.8Hz, J2=l 8Hz) 
5.98(2H, s) 5.31(1H, s, -OH) 
5.21(2H, s)4.17(2H, s) 



Example 6: Synthesis of l-allyU2-mercapto-5~hydroxymethylimidazole 

Allylammonium chloride(0. 1 mol) was reacted for 23 hours according to the 
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substantially same procedure as Example 1. Then, 40 mi of distilled water was added 
thereto and the reaction mixture was distilled under reduced pressure to 1/3 volume The 
precipitate was filtered, washed twice with 30 ml of distilled water and 30 me of 
isopropyl ether, respectively, and dried to give 12.5 g(Yield 72.6%) of the title compound 
as a white powder. 

'H NMR(500MHz, DMSO-d 6 ) 6 12.03(1H, s), 6.81(1H, s), 5.89(IH, m), 
5.21(1H, -OH), 5.12(1H, dd, J,=10.5Hz, J 2 =1.4Hz), 4.97(1H, dd, J,= 14.4Hz, J 2 =1.4Hz), 
4 67(2H, s), 4.28(2H, s) 

Example 7: Synthesis of l-(3-hydroxypropyI)-2-mercapto-5-hydroxymethylimidazole 

The title compound was obtained in the yield of 69% according to the substantially 

same procedure as Example 1 . The 'H NMR data are as shown below. 

'H NMR(500MHz, DMSO-d 6 ) 6 11.96(1H, s), 6.80(1H, s), 5.]9(1H, -OH), 

4.56(1H, -OH), 4.35(2H, s), 4.02(2H, t, 7.3Hz), 3.40(2H, m), 1.85(2H, t, J=7.3Hz) 

<Step 2: Synthesis of a 1-substituted 5-hydroxymethylimidazole> 

Example 8: Synthesis of l-benzyl-5-hydroxymethylimidazole 

l-Benzyl-2-mercapto-5-hydroxymethylimidazole(2.2 g, 9.99 mmol) and tungstic 
acid(H 2 W0 4 , 25 mg, 1 mol%) were mixed in 1 1 ml of methanol. The mixture was 
warmed to 40 °C in a water bath and 30% hydrogen peroxide(3.75 g, 3.2 molar eq.) was 
added dropwise thereto for 5 minutes while stirring. The reaction mixture was warmed to 
65 °C and refluxed, and stirred at the same temperature for 2.5 hours. Upon exhaustion 
of the starting material, the mixture was cooled in an ice bath and thereto was added 1 N 
sodium hydroxide solution(18 rat) to adjust pH of the mixture to 10. The resulting solid 
was further stirred for 15 minutes, filtered, washed twice with 15 mt of distilled water and 
15 ml of isopropyl ether, respectively, and dried to give 1.3 g(Yield 69%, HPLC purity 
96.7%) of the title compound as a white powder. 

'H NMR (500MHz, DMSO-d 6 ) 6 7.67(1H, s), 7.35(2H, t, J=7.3Hz), 7.28(1H, t, 
J=7.3Hz), 7.17(2H, d, J=7.3Hz), 6 82(1H, s), 5.23(2H, s), 5.11(1H, t, -OH), 4.32(2H, d, 
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J=5.5Hz) 



n C NMR (125MHz, DMSO-d 6 ) 8 163.15, 137.68, 130.91, 128.97, 127.78, 
127.40, 113.39, 53.88,46.97 

Example 9: Synthesis of l-(4-bromobenzyl)-5-hydroxymethylimidazole 

l-(4-Bromobenzyl)-2-mercapto-5-hydroxymethylimidazole(1.5 g, 5 mmol) and 

tungstic acid(12.5 mg, 1 mol%) were suspended in 7 mi of methanol. The suspension 

was warmed to 40 °C and then, 30% hydrogen peroxide was slowly added dropwise. 

After about 2 hours, the mixture was cooled and neutralized with 1 N sodium hydroxide 

solution, and the precipitate was filtered. The obtained solid was washed twice with 5 in? 

of distilled water and 5 ml of isopropyl ether, respectively, to give 1 . 1 g(Yield 82%) of 

the title compound as a white powder. 

*H NMR (500MHz, DMSO-d 6 ) 6 7.68(1H, s), 7.54(2H, dd, J,= 6.4Hz, J,=1.8Hz), 

7.12(2H, dd, J,=6.4Hz, J 2 =1.8Hz), 6.83(1H, s), 5.21(2H, s), 5.12(1H, s, -OH), 4.32(2H, d, 

J ecm =3.25Hz) 

,3 C NMR (125MHz, DMSO-d 6 ) 6 139.04, 137.66, 132.07, 129.83, 128.08, 
121.22, 113.75, 53.33,47.45 

Example 10: Synthesis of l-(3-bromobenzyI)-5-hydroxymethylimidazole 

The title compound was obtained in the yield of 75% by employing l-(3- 

bromobenzyl)-2-mercapto-5-hydroxymethylimidazole according to the substantially same 

procedure as Example 9. 

'H NMR (500MHz, DMSO-d 6 ) 6 7.71(1H, s), 7.49(1H, d, J= 7.8Hz), 7.37(1H, 

s), 7.31(1H, t, J=7.8Hz), 7.16(1H, d, J=7.8Hz), 6.84(1H s), 5.24(sH, s), 5.13(1H, s, -OH), 

4.32(2H,d, J Eem =4.6Hz) 

l3 C NMR (125MHz, DMSO-d 6 ) 8 141.02, 139.11, 132.14, 131.34, 130.96, 

130.31, 128.08, 126.67, 124.42, 53.28,47.35 



Example 11: Synthesis of l-(3,4-dioxymethylenebenzyl)-5-hydroxymethylimidazole 

l-(3,4-Dioxymcthylenebenzyl)-2-mercapto-5-hydroxymethylimidazole (2 64 g, 10 
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mmol) and vanadium pentoxide(V 2 0 5 , 18 mg, 1 mol%) were suspended in 10 mt of 
ethanol and 10 ml of distilled water. The suspension was warmed to about 50 °C and 
30% hydrogen peroxide was slowly added dropwise thereto. After about 1 hour, the 
mixture was cooled and thereto was added 1 N sodium hydroxide solution to adjust the pH 
of the mixture to 10. The resulting mixture was filtered, washed twice with 15 m£ of 
distilled water and 15 me of isopropyl ether, respectively, and dried to give 2 .05 "(Yield 
88%) of the title compound as a white powder. 

'HNMR (500MHz, DMSO-d 6 ) 6 7.64(1H, s), 6.87(1H, d, J= 7.5Hz), 6.79(2x1 H, 
s), 6.70(1H, d, J=7.5Hz), 5.99(2H, s), 5.10(2H, s and 1H, s, -OH), 4.34(2H, s) 

,S C NMR(125MHz, DMSO-d 6 ) 6 148.06, 147.23, 138.82, 132.09, 131.84, 
127.93, 121.28, 108.80, 108.40, 101.62, 53.34, 47.87 

Example 12: Synthesis of l-ethyl-5-hydroxymethylimidazole 

The title compound was obtained in the yield of 68% by employing l-ethyl-2- 

mercapto-5-hydroxymethylimidazole- according to the substantially same procedure as 

Example 8 except that the residue was extracted with chloroform instead of being filtered. 

'HNMR (500MHz, DMSO-d 6 ) 8 7.59(1H, s), 6.76(1H, s), 4.43(2H, 2), 3 99(2H, 
q, J=7 3Hz), 1.33(3H, t, J=7.3Hz) 

U CNMR( 125MHz, DMSO-d 6 ) 6 137.83, 131.85, 127.69,60.92, 53.15, 16.93 

Example 13: Synthesis of l-allyl-5-hydroxymethylimidazole 

The title compound was obtained in the yield of 76% by employing 1 -ally 1-2- 
mercapto-5-hydroxymethylimidazole according to the substantially same procedure as 
Example 8 except that the residue was extracted with n-butanol instead of being filtered. 

'H NMR (500MHz, DMS0-d 6 ) S 7.54(1H, s), 6.79(1H, s), 6.00(1 H, ddd, 
J,=20Hz, J 2 =10Hz, J } =5.5Hz), 6.15(1H, dd, J,=10Hz, J 2 =1.35Hz), 4.98(1H, dd, J,= 16.95Hz, 
J 2 =1.35Hz), 4.64(2H, dd, J,=5.5Hz, J 2 =1.35Hz), 4.39(2H, s) 

,3 CNMR(1 25MHz, DMSO-d 6 ) 6 138.47, 135.15, 132.19,127.72,117.37,60.91, 

47.07 
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Example 14: Synthesis of l-(3-hydroxypropyl)-5-hydroxymethylimidazole 

l-(3-Hydroxypropyl)-2-mercapto-5-hydroxymethylimidazole(5.0 g, 23.] mmol) 
and tungstic acid(H 2 W0 4 , 58 mg, 1 mol%) were mixed in 25 nit of methanol and 25 ml 
of distilled water. The mixture was warmed to 40 °C and 3.6 g of 30% hydrogen 
5 peroxide was added dropwise thereto. The whole mixture was stirred for 15 minutes and 
cooled and then, neutralized with 1 N sodium hydroxide solution. The resulting mixture 
was extracted twice with 25 ml of ri-butanol and the solvent was distilled under reduced 
pressure to give 3.45 g(Yield 80.7%) of the title compound. 

■H NMR (500MHz, CDC1 3 ) 6 7.46(1H, s), 6.91(1H, s), 4.61 (2H, s), 4.15(2H, t, 
JO J=7Hz), 3.52(2H, t, J=7Hz), 2.01(2H, m) 

Example 15: Synthesis of l-(4-bromobenzyl)-54iydroxymethylimidazole 

l-(4-Bromobenzyl)-2-mercapto-5-hydroxymethylimidazole(40 g, 0.134 mol) and 
vanadyl sulfate hydrate(21.9 mg, 0.1 mol%) were introduced into a mixed solution of 240 

15 ml of ethanol and 240 ml of water. The mixture was warmed to 45 °C and stirred. 
After a short time, 30% hydrogen peroxide(51.6 g, 3.4 molar eq.) was slowly added 
dropwise thereto and the internal temperature was kept at about 50 °C . When the initial 
white suspension turned to a pale yellow solution, the solution was further stirred for about 
30 minutes to which was added 6 N sodium hydroxide solution to adjust pH of the solution 

20 to about 10. Then, ethanol was distilled under reduced pressure. The precipitated 
crystal was filtered, washed with distilled water and dried to the constant weight to give 

28.7 g(Yield 80.4%, HPLC=97%) of the title compound as a white powder. 

l H NMR (5 , ppm, DMSO-d 6 ) 7.68(1H, s), 7.54(2H, d, J=8.3Hz), 7.]2(2H 7 d, 
J=8.3Hz), 6.82(1H, s), 5.21(2H, s), 5.09(1H, t, J=5.5Hz), 4.31(2H, s) 

25 

Example 16: Synthesis of l-(3,4-dioxymethylenebenzyl)-5-hydroxymethylimidazoIe 

1 -(3 5 4-Dioxy methy lenebenzyl)"2-mercapto-5-hydroxymethylimidazole(22. 1 5 kg, 

83.8 mol) and vanadyl sulfate hydrate(ll g, 0.1 mol%) were introduced into the reactor. 
47.1 kg of Ethanol and 55 kg of purified water were added thereto and the temperature of 

30 the reaction solution was adjusted to 44 °C while stirring. To the above suspension was 
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slowly added 32.2 kg of 30% hydrogen peroxide at the temperature ranging from 40 to 
60 °C. The whole mixture was stirred at 46 °C and 6 N sodium hydroxide solution was 
added thereto to adjust pH of the mixture to 10. Then, ethanol was distilled under 
reduced pressure. Upon completion of the distillation, the residue was cooled to room 
temperature, filtered, washed with purified water, and dried to give 11.5 kg(Yield 59.9%, 
HPLC=96.6%) of the title compound as a pale yellow powder. 

'H NMR (8 , ppm, DMSO-d 6 ) 7.64(1H, s), 6.87(1H, d, J=7.8Hz), 6.79(2H, s), 
6.69(1H, d, J=7.8Hz), 5.99(2H, s), 5.10(2H, s), 4.34(2H, s) 

INDUSTRIAL APPLICABILITY 

As described above, the 1-substituted 5-hydroxymethylimidazole of the formula 
(1) and the 1-substituted 2-mercapto-5-hydroxymethyl -imidazole of the formula (2) 
prepared according to the present process are known to be useful intermediates for 
preparing anticancer agents, farnesyl transferase inhibitors[J. S. Ko, et a!., PCT 
WO99/05 1 1 7 Al 1 9990204, pl29]. 

According to the present process, the 1-substituted 2-mercapto-5- 
hydroxymethylimidazole of the formula (2) can be more safely and rapidly prepared in 
higher purity and yield, as compared with the conventional preparation process. In 
addition, the 1-substituted 5-hydroxymethylimidazole of the formula (1) can be prepared in 
high yield and purity under safe reaction condition via oxidative elimination of the thiol 
group. Accordingly, the present process is applicable in the industrial scale preparation, 
since it can be safely performed without use of concentrated nitric acid. 
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WHAT IS CLAIMED IS: 

1 . A process for preparing a 1 -substituted 5-hydroxymethylimidazole of the formula: 




(1) 



, wherein R represents alkyl, hydroxyalkyl, allyl, or substituted or unsubstituted 
5 arylmethyl or diarylrnethyl, 

comprising the step of reacting a 1 -substituted 2-niercapto-5- 
hydroxymethylimidazole of the formula; 



R 




(2) 



, wherein R is as defined above, 

in the presence of a transition metal catalyst and an oxidizing agent in a solvent. 

10 

2. The process of Claim 1, wherein the oxidizing agent is selected from the group 
consisting of hydrogen peroxide, alkyl hydrogen peroxide and alkaline hypochlorite. 

3. The process of Claim 2, wherein the oxidizing agent is 10 — 30% hydrogen 
15 peroxide. 

4. The process of Claim 1, wherein the transition metal catalyst is selected from the 
group consisting of tungstic acid(H 2 W0 4 ), vanadium pentoxide(V 2 0 5 ) and vanadyl 
sulfate(VOS0 4 ). 

20 

5. The process of Claim 1, wherein the molar ratio of the transition metal catalyst to 
the compound of the formula (2) is 0.001 - 0.2:1. 
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6. The process of Claim 1, wherein the solvent is selected from the group consisting 
of water, lower alcohol and a mixture thereof. 

7. The process of Claim 1, wherein the 1 -substituted 2-mercapto-5- 
hydroxymethylimidazole of the formula (2) is prepared by reacting 1 ,3-dihydroxyacetone 
dimer of the formula: 



, with an acid addition salt of amine of the formula: 
RNH 2 (4) 

, wherein R is as defined in Claim 1, and 
thiocyanate of the formula: 
M-SCN(5) 

, wherein M represents alkali metal, 

in the presence of an acid catalyst in a lower alcohol solvent. 

8. The process of Claim 7, wherein M represents potassium. 

9. The process of Claim 7, wherein the acid addition salt of amine is ammonium 



10. The process of Claim 9, wherein the ammonium halide is ammonium chloride. 

1 1 . The process of Claim 7, wherein the molar ratio of the 1,3-dihydroxyacetone dimer 
of the formula (3) to the acid addition salt of amine of the formula (4) is 0.5 —2:1. 




(3) 



halide. 



12. The process of Claim 7, wherein the molar ratio of the thiocyanate of the formula 
(5) to the acid addition salt of amine of the formula (4) is 1 — 3:1. 
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13. The process of Claim 7, wherein the lower alcohol is isopropanol or n-butanol. 

14. The process of Claim 1 or 7, wherein R represents C M alkyl, hydroxyC M alkyl, ally], 
benzyl, halogen-substituted benzyl or 3,4-dioxymethylenebenzyl. 
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